The conformational stability of a non-covalent dimer of a platelet-derived growth factor-B mutant lacking the two cysteines involved in interchain disulfide bonds.
Native platelet-derived growth factor-B (PDGF-B) forms a covalent dimer through interchain disulfide bonds. In a previous study, an analog of PDGF-B was produced by replacing cysteine 43 and 52, which are involved in the interchain disulfide bonds, with serine. It was revealed that this analog protein has the dimeric molecule weight at pH 4 to 7, forming a non-covalent dimer in solution, and its mitogenic activity is similar to the native covalent dimer. However, the analog protein was more labile to pepsin digestion and low pH treatment, indicating that the interchain disulfides contribute to the stability of the protein. It is interesting to see if the conformation of the protein is affected by elimination of the interchain disulfide bonds, and if the interchain disulfides play any role in the stability of the protein. Circular dichroism and Fourier transform infrared spectroscopic analyses of the analog showed that it has a conformation similar to the wild type at pH 7.5, but is unfolded at pH 2.5, while the native PDGF-B disulfide-linked dimer shows an apparently unaltered conformation at pH 2.5. The analog is also less stable to sodium dodecylsulfate and guanidine HCl-induced denaturation at neutral pH. These results indicate that the non-covalent interactions are sufficient for proper folding and dimer formation at neutral pH, but that the interchain disulfide bonds greatly stabilize the native conformation of PDGF-B.